Introduction  by Hutt, Michael S.R.
The association between parasitic infection and
kidney disease has been recognized since antiquity,
long before the organismal cause of these infections
was recognized. One of the most well-known asso-
ciations is blackwater fever and renal failure occur-
ring as a complication of malignant tertian malaria.
Blackwater fever probably was recognized by Hip-
pocrates, who gives an account of a patient, Phil-
liscus by name, who passed black urine after 3 days
of fever and died in coma. This condition, which
was the scourge of early explorers and missionaries
in many parts of the tropics, is fortunately now un-
common.
Plasmodium falciparum, the cause of malignant
tertian malaria, is still one of the most important
causes of morbidity and mortality in the world
today. As intercontinental air travel increases, pa-
tients are seen often, and misdiagnosed frequently
in the temperate areas of Europe and North Ameri-
ca. It is appropriate, therefore, that this symposium
should open with an account of the diverse renal
complications of acute P. falciparum infection.
Boonpucknavig and Sitprija, from the Faculty of
Medicine in Bangkok, Thailand, emphasize the
wide variety of functional and structural abnormal-
ities that may occur in the kidney due to hemo-
dynamic changes with disturbances of the renal mi-
crocirculation. They discuss the mechanisms which
give rise to these changes, emphasizing the role of
increased capillary permeability, hyperviscosity of
the blood, and hemolysis. Although immune com-
plexes are deposited in the glomeruli during an
acute attack of P. falciparum malaria, this does not
appear to give rise to a progressive glomerulone-
phritis.
Kibukamusoke, in the introduction to his book
Quartan Malaria and the Nephrotic Syndrome,
quotes another observation by Hippocrates,
There was a danger lest death should occur among
young children and women. . . and that survivors
should lapse into quartan fevers and from quartan
fevers into dropsies." It was not until 1930, how-
ever, that Giglioli, working in what was then British
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Guiana (now Guyana) in South America, produced
evidence to suggest that there was a cause and ef-
fect relationship between the parasite of quartan
malaria, P. malariae, and the nephrotic syndrome.
Thirty years later, Hendrickse and Gilles reinvesti-
gated this association in nephrotic children in Ni-
geria and were able to confirm the etiologic associa-
tion. Hendrickse and Adeniyi, from the Liverpool
School of Tropical Medicine and the University of
Ibadan, Nigeria, describe the clinicopathologic fea-
tures of the quartan malarial nephrotic syndrome
based on their extensive experience of this condi-
tion in Nigerian children. They discuss the clinical
and epidemiologic evidence that eventually led to
the demonstration that this was an immune complex
disease associated with structural glomerular dam-
age.
Houba, of the WHO Immunology Research and
Training Centre in Nairobi, Kenya, and formerly of
Ibadan, Nigeria, discusses the immunopathologic
processes that lead to glomerulonephritis in animal
models and in human malarial infections. Although
there is good evidence that glomerular lesions are
initiated by immune complex deposition, the rea-
sons why persistent damage occurs only in quartan
malaria and the exact mechanisms which perpetu-
ate the lesions remain unclear. Houba considers
some of the current evidence and hypotheses that
attempt to explain the pathogenesis of persistent
renal lesions.
Our present knowledge of the pathogenesis of
glomerulonephritis is based largely on the classical
animal experiments of Dixon, and if we are to un-
ravel the problems of malarial glomerulonephritis,
animal models are essential. Parbtani and Cameron
describe their experience in the production and in-
vestigation of murine glomerulonephritis initiated
by infections with P. berghei berghei and P. berghei
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yoelii. The mild, predominantly mesangial nephritis
that results from the latter infection appears to be
analagous in many respects to the transient gb-
merular lesions of P. falciparum infection.
Quartan malaria was one of the first infections in
which specific antigens and antibodies from the
causative organism were detected in the glomerular
lesions of patients with the nephrotic syndrome.
The histopathologic specificity of the lesion in those
patients and the prevalence of the quartan malarial
nephrotic syndrome in different parts of the tropics
has been the subject of debate. There is little doubt,
however, that these studies have played an impor-
tant role in our understanding of all types of glomer-
ulonephritis.
The association of bilharziasis, due to Schisto-
soma haematobium infection, and disease of the
lower urinary tract is well known in countries such
as Egypt and. the Sudan. Schistosome eggs have
been detected in Egyptian mummies, indicating the
antiquity of this disease in the region of the upper
Nile. Although there is extensive literature on the
clinical, pathologic, and experimental aspects of S.
haematobium infection of the lower urinary tract,
the long-term effect of this on the kidneys in human
populations is documented less well. Oyediran,
from the University of Ibadan, Nigeria, reviews the
literature on renal involvement in lower urinary
tract infection and presents evidence from his own
studies to suggest that, in certain circumstances,
populations that are affected may have a high fre-
quency of renal impairment.
Much of the evidence that S. mansoni infection
may cause glomerulonephritis has come from stud-
ies in Brazil. Andrade and Rocha, from the Univer-
sity of Bahia Medical School, Salvador, Brazil, re-
view the literature and discuss their own work on
this controversial problem. They describe the gb-
merular lesions found in patients with S. mansoni
infection and evidence of renal disease. The finding
of schistosomal antibodies and antigens in the
glomeruli of such patients suggests that the glomer-
ulopathy is due to the deposition of antigen and
antibody complexes, and the condition appears to
be more frequent in the hepatosphienic form of the
disease.
Houba discusses the immunopathologic mecha-
nisms that may lead to renal disease in schistosome
infections and describes a number of animal models
in which renal damage occurs in S. mansoni and S.
japonicum infections. The role of DNA and anti-
DNA antibodies in the pathogenesis of glomerular
lesions is considered, and the immunologic re-
sponses to these infections are reviewed.
Despite the strong evidence to link the presence
of circulating immune complexes in a variety of in-
fections with deposition in the glomeruli and sub-
sequent functional and structural lesions, it is still
far from clear why this only occurs in some indi-
viduals, and why it only occasionally results in
progressive disease. Verroust, Adam, Smith,
Richard-Lenoble, Kourilsky, and Morel-Maroger of
the Institut National de la Sante et de Ia Recherche
Medical (U64), Paris, describe their studies on cir-
culating immune complexes and C3d in a variety of
parasitoses. They discuss their findings in relation to
immune complex nephritis in parasitic infections.
This symposium brings together many of the
workers who, during the last 20 years, have contrib-
uted to our understanding of the kidney and para-
sitism." The papers reflect our increasing knowl-
edge of immunologic factors in the pathogenesis of
renal disease in parasitic infections. Despite this, it
is clear that there are a large number of unanswered
questions. As Guest Editor I am sure that all of the
contributors will agree that their hard work will be
best rewarded if this symposium stimulates others
to help to find answers to the problems they pose.
My thanks are due to them for the enthusiastic way
in which they have responded to my requests to
take part in this symposium. I must also acknowl-
edge the particular contribution of Morel-Maroger,
who first suggested to the Editors that the present
topic might be suitable for a symposium issue in an
international journal such as Kidney International.
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